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(54) Method and system for routing a paging message from a public land mobile networic to a 
mobile station in a local communication system 



(57) Method and system for routing a PAGING m^- 
sage of a mobile terminated call set-up from a public 
land mobile network (PLMN) to a mobile station (MS) 
located within a location area (LA) of an office commu- 
nication system (OS), a mobile switching centre (MSC) 
communicating with office communication systems via 
gateways (GW). In order to offer an easy way for routing 
the PAGING message, the invention proposes the steps 
of 

forwarding the PAGING message to all gateways 
(GW) connected to the MSC; 



deleting the PAGING messages In the gateways 
(GW) of those office communication systems to 
which the present location area (LA) of the 
addressed subscriber does not belong; 
exploiting the location area identity information 
included in the transmitted PAGING message in the 
gateway (GW), to which the present location area 
(LA) of the addressed subscriber belongs, for for- 
warding the PAGING message to the addressed 
mobile subscriber. 
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Description 

[0001 ] The invention relates to a method and a system 
for routing a PAGING message of a mobile terminated 
call set-up. including location area identity information 
specifying the location area, in which the mobile sub- 
scriber addressed by the PAGING message is located, 
from a public land mobile network to a mobile station 
used by the mobile subscriber located within a location 
area of an office communication system, the PAGING 
message being forwarded by a mobile switching centre 
communicating with at least one office communication 
system via a gateway, the office communication system 
con^tsing a local area network LAN associated with a 
variety of communication devices, including base sta- 
tions. 

[0002] EP 0 766 427 A2 describes such an office sys- 
tem, an example of which Is shown in figure 1. Core of 
the system is a local area network LAN. Connected to 
the LAN are several communication devices 
(6.8,10,12). including low-power base station equip- 
ment as represented by the base unit 4. a server 1 1 and 
gateway equipment 1 . The gateway equipment 1 con- 
nects the office communication system to a GSM net- 
work. From the point of view of a mobile switching 
centre MSG of the GSM system, the gateway computer 
should operate just like a base station controller BSC 
and it has to carry out the necessary protocol conver- 
sions between the GSM protocol and the protocols 
applied in the local area network. The interface between 
the gateway computer and the mobile switching centre 
can be implemented as a DSS.1 + interface. 
[0003] The office communication system utilizes cells 
covering one or a few rooms, implemented mainly 
indoors. In a local area network using TCP/IP protocols, 
each base station is assigned a certain electrically 
defined IP address. A logged in mobile station located in 
the area of the office communication system continu- 
ously assigns itself to the base station of which recep- 
tion is the best. Therefore, a mobile subscriber using 
such a mobile station can always be reached behind a 
specific IP address. When a subscriber is paged from 
the public land mobile network PLMN, the proper route 
to the appropriate IP-address needs to be found out. 
[0004] The office communication system constitutes 
at least one location area of a GSM network. The gate- 
way computer monitors mobility inside the office com- 
munication system and the databases of a mobile 
switching centre contain only the knowledge that the 
terminal is in the area controlled by a certain gateway 
computer. When a PAGING message addressed to the 
terminal is coming in, the mobile switching centre 
directs it to the gateway computer to which belongs the 
location area in which the addressed mobile subscriber 
is presently located. The gateway computer then directs 
the PAGING message to those base units that consti- 
tute the location area in which the terminal is situated 
according to the location database of the gateway com- 



puter. 

[0005] A disadvantage of the state of the art with 
regard to the routing of a PAGING message of a mobile 
terminated call consists in the necessity of making use 

5 of a large database assigned to a mobile switching cen- 
tre in which the present assignment of all mobile sub- 
scribers to a location area is stored. 
[0006] It is an object of this invention to enable the 
routing of a PAGING message of a mobile terminated 

10 call in an easier way. 

[0007] This object is reached through a method 
according to the preamble comprising the following 
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fonvarding tfie PAGING message to all gateways 
connected to the mobile switching centre; 
deleting the PAGING messages in the gateways of 
those office communication systems to which the 
present location area of the addressed subscriber 
does not belong; 

exploiting the location area identity information 
included in the transmitted PAGING message in the 
gateway, to which the present location area of the 
addressed subscriber belongs, for forrarding the 
PAGING message to the addressed mobile sub- 
scriber. 



[0008] The invention proceeds from the idea that a 
PAGING message is very short. Sending the PAGING 

30 message to all connected gateway computers therefore 
does not much burden the system. On the other hand, 
large databases for the mobile switching centres with 
the assignment of all mobile subscribers to a location 
area are no longer necessary for the routing of a PAG- 

35 ING message. 

[0009] In order to be able to decide whether a PAGING 
message has to be deleted or to be fon^varded. each 
gateway canies out an evaluation of the received loca- 
tion area identity information. Thereby the gateway 

40 determines whether the received PAGING message is 
meant for a mobile subscriber located within a location 
area of the office communication system to which the 
gateway belongs, so it can proceed accordingly. 
[001 0] For can-ying out of the method according to the 

45 invention in an integrated office communication system, 
comprising a local area network interconnecting a vari- 
ety of communication devices of the office communica- 
tion system, those devices including base stations, 
each being accessible via an access network entity cor- 

50 responding to a location area, the local area network 
LAN being connected with a mobile switching centre of 
a public land mobile network via a gateway, the inven- 
tion moreover proposes that the gateway comprises 
means 

55 

- for receiving a PAGING message for a mobile termi- 
nated call set-up including location area identity 
information, containing the information in which 
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location area the mobile subscriber addressed by 
the PAGING message is presently located, from the 
mobile switching centrep 

for evaluating location area identity information and 
thereby determining if the received PAGING mes- 
sage is meant for a mobile subscriber located within 
a location area of the office communication system, 
for deleting the PAGING message rf the included 
location area identity information does not refer to 
one of the location areas within the office communi- 
cation system, and 

for fonftarding PAGING message to the appropriate 
access network entity, if the included location area 
identity information refers to one of the location 
areas witiiin the of the office communication sys- 
tem. 

[0011] The invention is explained in more detail with 
reference to the drawings of which 

Fig. 1 shows a communication system accord- 

ing to the state of the art. and 

Fig. 2a-2d show the routing of a PAGING message 
to a mobile subscriber. 

[0012] Figure 1 has been described above with rela- 
tion to the state of tiie art. 

[001 3] Figures 2a-2d show each a part of a public land 
mobile network PLMN, e,g. a GSM network, and three 
office communication systems OS1-OS3. The three 
office communication systems correspond each in prin- 
ciple to the office communication system of figure 1 . 
[0014] The depicted part of the GSM network com- 
prises a mobile switching centre MSG connected to the 
three office communication systems OS1,OS2,OS3. 
The connections of the GSM network with the different 
office communication systems OSI ,OS2.0S3 are real- 
ized by gateway computers GW integrated in each 
office system. 

[001 5] Each gateway computer is connected to a local 
area network LAN providing the means for the internal 
communication within the office communication system. 
[0016] The local area networks LAN interconnect a 
variety of communication devices in an office communi- 
cation system OS of which only base stations BS are 
shown in fig. 2a-d. To each of those communication 
devices is assigned an IP-address that is unique for the 
respective office system OS. A mobile subscriber in the 
office communication system is always located behind a 
certain IP-address, since to each base station BS. like 
to any other communication device, is assigned such an 
IP-address in the local area network LAN and an acti- 
vated mobile station MS constantly assigns itself to tiie 
base station BS of which signals can be received best. 
The IP-space of each office system is divided into loca- 
tion areas LA which are managed autonomously by 
access network entities (not shown expiidtiy). Informa- 
tion including the IP-addresses of the mobile subscrib- 



ers present in a location area LA is stored in each 
access network entity. Each office system OS com- 
prises at least one such location area LA; in figures 2a- 
d. the office systems OSI and OS3 each comprise one 

5 location area LA1 and LA4 respectively and the office 
system OS2 two location areas LA2 and LA3, 
[0017] In the situation shown, a mobile subscriber 
using a mobile station MS is located in the office com- 
munication systems OSI. location area LAI and the 

10 mobile station MS has assigned itself to the base station 
BS1. 

[0018] Fig. 2a-d iltustirate tiie routing of a PAGING 
message of a mobile terminated call from the GSM net- 
work to a mobile station MS located within the bounda- 
15 ries of one of the office communication systems OS2. 
The route of the message is indicated in each figure by 
arrows. 

[0019] A PAGING message comes in at the mobile 
switching centre MSG (figure 2a). 

20 [0020] The mobile switching centre MSG does not 
evaluate any location area identity LAI information 
Included in the PAGING message, but forwards tiie 
message to all gateway computers GW of the con- 
nected office communication systems OS1,OS2.0S3 

25 (figure 2b). 

[0021 ] Figure 2c shows the next step of the routing of 
the PAGING message. In the office communication sys- 
tems OS1 ,OS2,OS3 the gateway computers GW evalu- 
ate whether the incoming PAGING messjage is meant 

30 for a mobile subscriber located in a location area that 
belongs to the respective office communication system. 
[0022] The PAGING message is deleted by those 
gateway computers GW that are part of tiie office com- 
munication systems 0S1,0S3 in the boundaries of 

35 which the addressed mobile subscriber is not located 
presently. 

[0023] The gateway computer GW that is part of the 
office communication system OS2 within the bounda- 
ries of which tiie mobile subscriber is located, exploits 

40 the location area identity LAI information included in the 
PAGING message and determines thereby in which 
location area LA2/LA3 tiie mobile subscriber is pres- 
ently located for furtiier routing of the message. 
[0024] In the case shown, the office communication 

45 system OS2 covers two location areas LA2,LA3. The 
addressed subscriber is located in location area LA2. 
Therefore, tiie gateway conriputer GW transmits the 
PAGING message to the access network entity that is 
responsible for the location area LA2. which then takes 

50 care of the further transmission of the message to the 
base station BS2 according to tiie locally stored infor- 
mation about the present subscribers and their 
assigned IP-addresses. 

[0025] Finally, the PAGING message is transmitted 
55 from the base station BS2, to which the addressed 
mobile station had assigned itself, by radio interface to 
tiie mobile station (figure 2d). 
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Claims 

1. A methcxj for routing a PAGING message of a 
mobile terminated call set-up. including location 
area identity information specifying the location s 
area (LA), in which the mobile subscriber 
addressed by the PAGING message is located, 
from a public land mobile network (PLMN) to a 
mobile station (MS) used by the mobile subscriber 
located within a location area (LA) of an office com- io 
munication system (OS), the PAGING message 
being fonwarded by a mobile switching centre 
(MSG) communicating with al least one office com- 
munication system via a gateway (GW), ttie office 
communication system comprising a local area net- is 
work (LAN) associated with a variety of communi- 
cation devices, including base statior^ (BS). 
characterised by the steps of 

forwarding the PAGING message to all gate- 20 
ways (GW) connected to the mobile switching 
centre (MSG); 

deleting the PAGING messages in the gate- 
ways (GW) of those office communication sys- 
tems to which the present location area (LA) of 2s 
the addressed sut>scriber does not belong; 
exploiting the location area identity information 
included in the transmitted PAGING message 
in the gateway (GW). to which the present loca- 
tion area (LA) of the addressed subscriber 30 
belongs, for fonA^arding the PAGING message 
to the addressed mobile subscriber. 

2. Integrated office communication system, compris- 
ing a local area network LAN interconnecting a van- 35 
ety of communication devices of the office 
communication system, those devices including 
base stations, each being accessible via an access 
network entity con^esponding to a location area 
(LA), the local area network LAN being connected 40 
with a mobile switching centre (MSG) of a public 
land mobile network (PLMN) via a gateway (GW). 
characterised in that 

the gateway (GW) comprises means 

45 

for receiving a PAGING message for a mobile 
terminated call set-up including location area 
identity information, containing the information 
in which location area (LA) the mobile sub- 
scriber addressed by the PAGING message is so 
presently located, from the mobile switching 
centre (MSG). 

for evaluating location area identity information 
and thereby determining if the received PAG- 
ING message is meant for a mobile subscriber ss 
located within a location area (LA) of tiie office 
communication system, 
for deleting the PAGING message if the 



included location area identity information does 
not refer to one of the location areas (LA) within 
the office communication system, and 
for forwarding PAGING message to the appro- 
priate access network entity, rf the included 
location area identity information refers to cne 
of the location areas (LA) witiiin tiie of the office 
communication system. 
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